Purpose: To evaluate characteristic MR findings of primary cardiac and pericardiactumors.
patiens, with additional imaging in coronal in 8 patients and sagittal plane in 7 patients. Multisection imaging was performed to have seven or fifteen sections per imaging sequences. The spin-echo technique was used with a repetition time (TR) equal to RR interval of the ECG and echo delay time (TE) of 30 msec. The section thickness was 6 -1 0 mm and sequential images were contiguous.
We analized the tumors in terms of location of the mass , size or extent, shape , signal intensity with heterogeneity , and degree of contrast enhancemen t. We also reviewed relationship of the tumor to surrounding structure such as pleural effusion , mediastinal Iymph node enlargement, pericardial effusion. Signal intensity was compared with cardiac muscles and shape of the mass was classified as exophytic , infilterative , and polypoid.
RESULTS
There were 11 patients with primary cardiac and pericardiac tumors including 7 myxomas , a malignant a Fig . 1 . Myxoma in left atrium. b a. Left ventri cle is enlarged and there is a pol ypoid mass with a heterogeneous iso-signal intensity on T1 -weighted image (T1WIl within left atrium. It is attatched to interatrial septum (arrows) . Pericardial effusion is noted (1 ong arrows) b, c. Contrast enhanced axial(b) and sagittal (c) images show little enhancement d. On T2WI , this mass shows heterogeneous high signal intensity e. Gradient echo dynamic image shows this mass as a fillin g defect in left atrium c Iymphoma, a lipoma , and two pericardiac mesotheliomas. AII were operated and pathologically proven.
Myxomas were at left atrium in four (Fig. 1) , and left ventricle , right atrium , and right ventriclein one case , respectively. Mean diameter was 3.5 cm with range of 2 -7 cm . They were p 이 yp 이 d or lobulatedin shape , and attatched to interatrial or interventricular septum in ali cases except in right atrial myxoma which was attached to lateral wal l. The peduncle was demonstrated in three left atrial myxomas. The signal intensity was iso or slightly high on T1 -weighted images and high on T2 -weighted images. Pleural effusion was shown in 3 cases and pericardial effusion was in 2 cases. There was no mediastinallymph node enlargemen t.
Malignant Iymphoma was represented with a large right ventricular mass infilterated to right atrium and interventricular septum , and extended to mediastinum , that is , right paratracheal and retrocardiac area (Fig.  2) . Its signal intensity was homogeneous and slightly high on both T1 -and T2 -weighted images with a strong contrast enhancement. There was bilateral pleural effusion and minimal pericardial effusion . No e m mediastinallymph node enlargement was shown.
Lipoma was polypoid in shape and attatched to lateral wall and apex of left ventricle( Fig. 3 ) with high signal intensity on T1 -and T2 -weighted image. No contrast enhancement was done. No reaction with surrounding structure was shown
In one pericardiac mesothelioma , it was menifested as a diffuse irregular uneven pericardial thickening and partially infilterated to right ventricle , left atrium and right lung (Fig. 4) . It had iso signal intensity on T1 weighted image and high T2 signal intensity with moderate contrast enhancemen t. In another pericardiac mesothelioma , diffuse even pericardial wall thickening was seen with encasement of the aorta and pulmonary artery. The signal intensity was identical with the other one DISCUSSION Primary tumors of heart and pericardium are found in less than 0.1 % of autopsy series and are two to three times more often benign than malignant (3 , 4, 7) . Metastastic neoplasms involving the heart are 20 -40 times more frequent than primary tumors (9 , 1 이 . Left atrial myxoma comprises 50% 01 the benign cardiac tumors in adults , while rhabdomyoma , fibroma , and myxoma are mostcommon in infants and children (4 -6).
In spite of modern diagnostic methods , cardiac tumors still present a diagnostic challenge. These tumors may remain asymptomatic for periods of time , and present with nonspecific symptoms such as chest pain , unexplained heart fail t:J re , embolization , sign of inflow 。 r outflow obstruction , loss of weight , heart murmurs , nonspecific ECG changes , variation in heart size , and pericardial effusion . If a cardiac tumor is suspected from history and physical examination , the first diagnostic tool should be echocardiography , which is an efficient and noninvasive method. In cases positive for cardiac tumor the following are of special clinical interest : localization , size , infilteration of cardiac structures , hemodynamic effects , vascularization , consistency, and histologic class ification .
If, in spite of negative echocardiographic findings , a cardiac tumor is still suspected clinically , additional diagnostic work -up is mandatory. The following methods can be used: conventional or ultrafast CT with and without contrast enhancement, MR imag ing with and without paramagnetic agents such as gadolinium diethylenetriamine pentaacetate (Gd -DTPA) , angiography , endomyocardial biopsy , and direct surgical procedures (5 , 11 -14) . MR and echocardiography share the advantage of direct imaging of the cardiac masses , whereas angiography relies on indirect evidence such as filling defects , focal wall thickening , or distortion. The ability of MR to pertorm sagittal and coronal imag i ng as well as the expanding capability to obtain images in the plane of the short axis of the heart enables MR to define the anatomic location and extent of mass lesions precisely. Additionally , MR imaging , with its wide field of view , can also define any extracardiac portions of the mass. A relative disadvantage of CT compared with MR imaging is that diagnostic yield of the former depends to a large extent on the proper timing of the injection of an adequate amount of ionized contrast meterial with scan aquisition at the various anatomical levels. The relative disadvantages of echocardiography are its 1 imitation in obese patients and those with obstructive lung disease, and a much smaller field of view than MR imaging. However , 2D echocardiography has the advantages of thinner tomographic sections and limitless imaging planes (3 , 15) . MR imaging , which provides two -dimensional cross -sectional images ofthe cardiac chambers , is an accurate method for detecting cardiac tumors. Rapidly flowing blood , which emits little or no signal , appear s black within the chambers of the heart. This enables the excellent separation of blood -filled chambers from the soft tissue that makes up the wall of the chamber. Intracardiac tumors are identifiable within the chambers of the heart without contrast enhancement , as used with CT. MR imaging also allows direct imaging in multiple planes -sagittal , coronal , and transaxial. M 비 tiple plane imaging assists in determining the relationship of the tumor to various cardiac structures. The images are also obtained without ionizing radiation .
In ECG -gated MR imag ing , the TR interval cannot be 
